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Specification 

Drive for adjusting motor vehicle seats 

The invention relates to a drive for adjusting vehicle seats, having a 
spindle that is attached to a first of two rails that are adjustable 
relative to one another, by means of a support device situated on at 
least one end of the spindle, and having a gear mechanism driven by a 
motor, which is disposed on the second rail. 

A known drive for seat adjustments is described in EP 1 068 093 Bl. 
The drive is shown in Figure 1 in that document and in the present 
document. As can be seen, a support plate 1, on which the seat of a 
motor vehicle is to be attached, is assigned to upper rail 3 . 
Attachment tabs 11 for motor 2 are provided on support plate 1, so that 
the former can be firmly connected with support plate 1 and therefore 
firmly connected with the upper rail. Drive shafts 21, 22 are arranged 
on both sides of motor 2. Flexible shafts can be used for this 
purpose. These drive shafts 21, 22 represent the connection to gear 
mechanism 9, which is described in detail in EP 1 068 093 Bl. This 
gear mechanism 9 sits in U-shaped support bracket 8 having attachment 
holes 8a by means of which gear mechanism 9 is attached to upper rail 
3 . 

Upper rail 3 slides on lower rail 4 fixed in place on the vehicle floor 
of the motor vehicle by way of adjustment and/or bearing elements, not 
shown . 

of Upper rail 3 and lower rail 4 are held their functional position in 
such a manner using their contact areas or 
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bearing areas, respectively, that a cavity results. Threaded spindle 5 
is arranded within this cavity. This threaded spindle 5 is 
accommodated between support devices 6a and 6b, which are firmly 
arranged on lower rail 4. For this purpose, support devices 6a and 6b 
have attachment holes 6e through which suitable screw connections or 
similar attachment means project and can be held on attachment holes 4a 
of the lower rail . Spindle 5 itself is firmly screwed onto support 
devices 6a and 6b by way of suitable attachment nuts 6c, 6d. 

A problem in the case of the drive shown in Figure 1 is the 
configuration of support devices 6a and 6b. 

These support devices 6a, 6b that are shaped in an L shape are usually 
produced as punched and bent parts, whereby the support devices are 
first punched out of metal plates as strip-shaped elements and 
subsequently bent at a right angle. It is true that this type of 
punched and bent parts are relatively simple to produce and are thus 
inexpensive. However, a disadvantage consists in the overly low 
strength of these support devices. This is because such punched and 
bent parts are capable of absorbing only a limited amount of forces in 
the event of a crash. It has been shown in experiments that such 
punched and bent parts can only withstand relatively low forces in the 
event of a crash, for example, not exceeding approximately 20 kN. 

This is where the present invention applies. 

The invention's objective consists in further developing the known 
drive in such a manner that the support device (s) will be able to 
absorb greater forces than was the case previously in the event of a 
crash . 
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This goal is achieved by means of a drive having the characteristics as 
described in claim 1 . 

Further developments of the invention constitute the object of the 
dependent claims. 

The invention consists essentially of configuring the support devices 
in such manner that the spindle's end(s) are no longer fixed in place 
on L- shaped punched and bent parts by means of screw connections, but 
rather, that this end or these ends of the spindle sit in trough-shaped 
support surfaces of the support devices in a fixed manner. 

The fixed connection between the support devices and the ends of the 
spindle are achieved by means of laser welding in a preferred 
embodiment of the invention. For this purpose, it is practical if two 
weld seams that run parallel to the spindle's axis are placed in the 
border area of the trough-shaped support surface, which seams connect 
the support device with one end of the spindle. It is prefered that 
the weld seam's length is at least approximately 10 mm, preferably 
approximately 15 mm. This, of course, requires that the trough-shaped 
support surface in the support device is also dimensioned with a 
corresponding length. 

With regard to an adequately great strength of the spindle, producing 
it from rolled round steel proved to be advantageous. To fix the ends 
of the spindle in place in the trough-shaped support surfaces of the 
support devices, the ends are lathed in such a manner, for example, 
that their diameter is less then the root circle of the spindle's 
thread. For example, the diameter can be approximately 7 mm. 
Because of this lathing of the spindle's ends, the spindles are fully 
butting against the trough-shaped support surface that is shaped in the 
same manner and which 



WO 2005/065989 



4 



PCT/EP2004/014385 



also has a similar rounding including an imaginary diameter that 
corresponds to the diameter of the spindle's ends, whereby it must be 
taken into consideration that the support surface's diameter must be 
shaped to be the same tor] slightly greater than the diameter of the 
spindle's ends so that they can fully rest against the trough-shaped 
support surface thus allowing optimal laser welding. 

In a further development of the invention, the support devices are 
shaped in an L- shape , whereby the support devices' horizontal shank is 
plate-shaped and has an attachment hole. In contrast, the vertical 
shank consists of a solid, block-like part on top of which the 
aforementioned trough- shaped support surface for the spindle ends is 
formed. This trough-shaped support surface extends parallel to the 
horizontal shank of the support device. 

In order to achieve great crash strength in an assembled state, the 
support device's horizontal shank has a width that corresponds 
approximately to the inner distance of the lower rail, which is shaped 
in a U- shape in its cross section and into which the support device is 
inserted. This type of width selection has proven to be advantageous 
in order to adequately absorb forces in the event of a crash. 

The solid vertical shank of the support device that is shaped in block- 
type manner has a lesser width than the support device's horizontal 
shank. This has the advantage that the upper rail and the ball bearing 
can move past the horizontal shank of the support device when the seat 
is moved. 

In a further development of the invention, the vertical shank has 
reinforcement bands that are formed on in one piece, on the border 
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side, which also absorb additional forces in the event of a crash in 
the inner transition area towards the the support devices ' horizontal 
shank . 

To increase the crash forces that are to be absorbed in the event of an 
impact accident of a motor vehicle, one or more projecting cams are 
formed at the support device's bottom side. Thus, for example, a cam 
that projects between the attachment hole and the front edge of the 
support device's horizontal shank can engage into a corresponding 
recesses [sic - plural] on the seat adjustment device's lower rail. A 
second cam can be placed on the flat support surface on the support 
device's bottom side in the area of the solid vertical shank that is 
shaped in block- shaped manner. 

It is preferred that the recesses for the aforementioned cam(s) are 
shaped in such manner that allows a fixation of the support devices 
plus spindle on the lower rail. For this purpose, one must know that 
in the drive's provided assembly according to the invention, the U- 
shaped support bracket (cf . reference symbol 8 in Fig. 1) in which the 
gear mechanism is seated, is first screwed onto the upper rail. The 
upper rail and the lower rail are subsequently pushed into one another 
in a suitable assembly device, whereby the assembly device's support 
fingers engage below the support devices. The upper rail and the lower 
rail are subsequently moved back and forth several times, e.g., ten to 
20 times, so that the ball bearing located between the upper and lower 
rail can "be broken in." Finally, the assembly device's support 
fingers are pulled away so that they can engage there during the next 
push as soon as the cams run over the recesses in the lower rail. 
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Contrary to conventional screw or rivet connections, the present 
invention is thus characterized by a simplified assembly of the support 
devices on the lower rail. Furthermore, the support devices are 
releasably attached on the lower rail, which is advantageous in then 
event that repairs or a replacement of the drive components becomes 
necessary. 

The aforementioned cams not only increase the crash forces that are to 
be absorbed in the event of an accident of the vehicle. The two cams 
also ensure that no rotational displacement occurs during the assembly 
of the lower rail on the vehicle floor. Unintentional rotation or 
lateral deviation of the support device and the spindle is prevented if 
the lower rail and the spindle pre-assembled by way of the cams is 
screwed tightly onto the vehicle floor. For this purpose, screws are 
inserted through the attachment holes of the support device and through 
the holes of the lower rail that were aligned for this purpose, and 
screwed tightly into the attachment nuts on the vehicle floor. The 
torque that acts during this screw- in process is counteracted by the 
cams that are sitting in the lower rail's recesses so that the spindle 
plus gear mechanism remains aligned in a precise mannerin the lower 
rail . 

The surface of the vertical shank of the support device that is shaped 
in a block-shaped manner, which surface faces the gear mechanism, is 
advantageously structured as a flat stop surface for the drive's gear 
mechanism. This flat stop surface is aligned orthogonally to the 
support device's horizontal shank. 

Although the support device according to the invention can be produced 
in a multitude of different ways, it lends itself to produce it as a 
cold-extruded part that would be made from metal, and from steel, in 
particular. The special advantage of such cold-extruded parts lies in 
the fact that high crash forces can be absorbed up to 30 kN, while the 
part takes up little construction space. 
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The support device's configuration according to the invention not only 
permits the absorption of greater forces in the event of a crash, but 
is also characterized by a longer displacement path of the gear 
mechanism presupposing that the attachment holes for the support 
devices are as provided by prior art. This lengthened displacement 
path is possible because the gear mechanism can move directly up to the 
support device's stop surface and the support device itself has a 
shorter build than the support devices according to prior art. 

The drive according to the invention will be explained in greater 
detail in the following where an exemplary embodiment will be used in 
connection with additional figures. They show the following: 

Fig. 1 the drive as already explained according to the known state 



of the art, having a spindle fixed in place at its ends by 
means of support devices on whichis seated a gear mechanism 
that can be moved longitudinally, 



Fig. 2 



a gear mechanism that is seated on a spindle - similar to 
Fig. 1 - but that includes support devices, which are 
shaped according to an exemplary embodiment of the 
invention, 



Fig. 3-6 



the support devices shown in Fig. 2 with various views. 



In the following figures the same reference symbols refer to the same 
parts having the same significance unless indicated otherwise. 
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In Fig. 2, similar to Fig. 1, spindle 5 and gear mechanism 9 that can 
be moved on spindle 5 along spindle axis A is shown again. Gear 
mechanism 9 is fixed in place in U-shaped support device 8 that is 
already known, which device can be screwed in place on upper rail 3 
(cf . Fig. 1) of a vehicle seat by way of attachment holes 8a. 

In contrast to the representation of Fig. 1, spindle 5 is rigidly 
connected at its ends 5a by means of specially shaped support devices 
60, which will be explained in greater detail in connection with 
Figures 3-6. 

Support devices 6 0 are shaped in an L- shape as shown by the side view 
of Fig. 3; they have plate- shaped horizontal shank 61 as well as 
vertical shank 62, which is shaped as a solid, block-like part. 
Attachment hole 64 is incorporated in plate-shaped horizontal shank 61. 
This attachment hole 64 serves to screw support devices 60 tightly onto 
the vehicle floor by way of lower rail 4 (cf . Fig. 1, in this regard) 
by means of suitable attachment elements. E.g. screw connections or 
rivet connections will be suitable for this purpose. 

Horizontal shank 61 of support device 60 has flat support surface 62 on 
its lower side, facing away from vertical shank 63, which is intended 
to be seated onto lower rail 4. Two cams 70, 71 project out from this 
support surface 63. First cam 70, which is located between attachment 
hole 64 and front edge 68 of support device 60, engages into a 
corresponding recess in lower rail 4 of the seat frame. Second cam 71 
projects out of support surface 63 below vertical, block-like shank 62. 
This 
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cam 71 also projects into a corresponding recess in lower rail 4 of the 
seat frame. Cam 70 has a height H that is greater than height h of the 
cam 71. Diameter x of cam 70 is less than diameter X of second cam 71. 
Diameters x and X of two cams 70, 71 are clearly less than the diameter 
of attachment hole 64. Two cams 70, 71 increase the absorption of 
crash forces in the assembled state of support device 60 of lower rail 
4 (cf . Fig. 1) . In addition, two cams 70 and 71 serve to prevent 
rotation during the assembly of lower rail 4 on the vehicle floor. 

As is particularly evident from the perspective representations of Fig. 
4 and Fig. 5 of support device 60, horizontal shank 61 of the support 
device has clearly a greater width D than solid, block-like, vertical 
shank 62 of support device 60. The width of vertical shank 62 is 
indicated as d. The width D of horizontal shank 61 is approximately as 
wide as the inner distance ID of lower rail 4 (cf. Fig. 1). 

Groove- like or trough- like depression 66, which serves as a support 
surface for one end 5a of spindle 5 (cf. Fig. 2), in each instance, 
runs on the top of vertical shank 62. 

The ends of 5a are lathed off for example to attach spindle 5 that 
consists of rolled round steel; in other words ends 5a no longer have a 
thread. The diameter of ends 5a is e.g. about 6 to 7 mm while the 
outside diameter of the thread can amount to 9 mm. The radius of 
trough-like depression 66 is shaped to match this, preferably to be 
slightly larger, so that ends 5a of spindle 5 can lie in trough- like 
depression 66 over their full area or in 
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line shape. To attach ends 5a in this trough- like depression 66, they 
are attached by means of a weld seam in each instance at the points 
that are accessible on the left and the right, preferably by means of 
laser welding. The length of the weld seams should amount to at least 
approximately 10 mm, preferably about 15 mm. 

In order to increase the absorption of crash forces during tensile 
stress and pressure stress for support device 60, the transition from 
horizontal shank 61 to vertical shank 62 is not shaped in a precise 90° 
angle but rather in a more obtuse angle to it, as is particularly 
evident in Fig. 3. Furthermore, reinforcement bands 67 are formed on 
in one piece at the outer edges of the transition, which reinforce the 
border area of the slanted transition between vertical shank 62 and 
horizontal shank 61 under pressure stress or tensile stress . 

Finally, support device 60 has flat stop surface 65 that connects lower 
support surface 63 and upper, trough- like support surface 66 with one 
another. This flat stop surface 65 can serve as a stop for gear 
mechanism 9 in its end position. 

In connection with the embodiment of the invention, it was always 
stated that spindle's both ends are held in the support devices as 
developed according to the invention. However, it also lies within the 
scope of the invention that only one end of the spindle is held by such 
a support device, and the other end is held in a conventional manner by 
a different support device. 

Although it was mentioned in connection with the exemplary embodiment 
shown that gear mechanism 9 is arranged on a spindle in a 
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movable manner, the present invention also includes replacing the 
spindle with a rack. One must only ensure that the ends of such a rack 
- similar to the representation in Fig. 2 - have a lathed-off end 
segment that fits into the trough-shaped recess of support surface 66 
of vertical shank 62 of support device 60 with its diameter, and can be 
attached securely to the shank there, e.g. by means of laser welding. 
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Reference Symbol List 



1 Support plate 

2 Drive motor 

3 Upper rail 

4 Lower rail 

4a Attachment hole 

5 Spindle 

5a Area with reduced diameter 

6 Support device 
6a Support device 
6b Support device 
6c Attachment nut 
6d Attachment nut 
6e Attachment holes 

8 Support device 
8a Attachment hole 

9 Gear mechanism 
11 Attachment tab 



21 Drive shaft 

22 Drive shaft 

30 Attachment holes 



60 Support device 

61 Horizontal shank 

62 Vertical shank 

63 Support surface 

64 Attachment hole 

65 Stop surface 

66 Support surface 
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67 Reinforcement band 

68 Edge 

70 Cam 

71 Cam 

74 Weld seam 

75 Weld seam 



A Spindle axis 

D Width of 61 

d Width of 62 

H Height of 70 

ID Inner distance of 4 

h Height of 71 

L Length of 5a 

0 Diameter of 5a 

x Diameter of 70 

X Diameter of 71 



